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Background: The management of ileal typhoid perforation is a challenging task in our environment. Lack
of incidence data base and poor ﬁnancial resources preclude adequate prevention of this public health
menace.
Objectives: For now the focus will remain the effective and strategic management of this complication to
reduce the morbidity and mortality.
Methods: 86 cases of ileal typhoid perforation were seen over a two year period. Most were male children
and male young adults. Data collection was by retrieving information from the medical records of Enugu
State University of Science and Technology Teaching Hospital (ESUTH). All were resuscitated with 1v
ﬂuids, iv antibiotics, nasogastric tube suction and where indicated blood transfusions. Majority had
bacteriological, biochemical, haematological and radiological investigations. Laparotomy was undertaken
after adequate resuscitation.
Results: Most had been febrile for 2e6weeks prior to admission, with the majority having been labelled
resistant malaria cases. Most presented more than 24 h after onset of peritonitis and were therefore
explored late, some as late at 96 h. At laparotomy 97% had large volumes of pus and small bowel contents
in the peritoneal cavity and 3% had localized intraabdominal abscesses. No attempt at healing or omental
localization of the perforation was observed. Fifty two (60.5%) patient underwent simple closure, 18(21%)
had ileal resection and enteroanastomosis, 7(8.1%) had tube ileostomy, 5(5.8%) had primary suture and
proximal ileo-transverse anastomosis and 4(4.7%) limited right hemicolectomy. All had liberal peritoneal
lavage with normal saline.
The group that presented relatively early, with minimal pathological changes, had primary suture and
mortality in this groups was 11.5%. The group with gross pathological changes seen mainly in patients
that presented late had higher mortality rates, even as high as 50%. However our overall mortality rate
was 18.6%.
Conclusion: The authors afﬁrm that typhoid ileal perforation must be treated surgically. Early presen-
tation and diagnosis, adequate resuscitation, prompt surgery and vigorous post-operative management
improved mortality rates. Clearly delays in presentation necessitating prolonged resuscitation and
therefore delayed surgery affected mortality.
 2013 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.1. Introduction
4Ileal perforation as a complication of typhoid fever and enteritis
has continued to be amajor public health problem in the developing
world, because of its persistent high morbidity and mortality.atomy, University of Nigeria
gwu).
Elsevier Ltd on behalf of SurgicalTyphoid fever is a severe febrile illness caused by ingestion of the
gram-negative bacillus, salmonella enteritidis serovar typhi. Regions
of theworld like ours, lacking clean and portable water supplies and
inadequate waste disposal systems have a high incidence of typhoid
fever. One of the most fatal complication of typhoid fever is ileal
perforation.1 Here is our environment (West Africa) the incidence of
typhoid ileal perforation varies from 15% to 33%.2 This complication
was almost invariably fatal, but with the availability of potent broad
spectrum antibiotics, improved methods of resuscitation, modernAssociates Ltd.
Table 1
Age distribution of patients.
Age (yrs) Number Percent
0e9 17 19.8%
10e19 33 38.3%
20e29 17 19.8%
30e39 9 10.5%
40e49 7 8.15
50e59 3 3.5%
Total 86 100%
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REVIEWand safe anaesthesia, surgery is now routinely used to manage ileal
perforation and offers the best hope of survival.3
The preoperative diagnosis of perforation usually, is based on
ﬁndings of peritonitis in a patientwith a history of prolonged febrile
illness. However with the increasing streams of antibiotic used it in
its management, dramatic changes in the clinical course of the
disease and it dreaded complication, death from ileal perforation are
not so commonly seen in our environment. As such evaluation and
re-evaluation of the management strategies of typhoid and its
complications need to be carried out periodically. Prevention is the
most effective way of dealing with this public health problem.
However for now lack of incidence data and inadequate ﬁnancial
resources in the developing countries such as ours preclude the
effective implementation of preventative strategies.
It is now a settled issue that typhoid ileal perforation must be
treated surgically.4 There are many methods of surgically treating
typhoid ileal perforation viz primary closure, excision and closure,
resection and primary anastomosis, limited right hemicolectomy
and ileostomy5. However early daily diagnosis, prompt and ade-
quate resuscitation and early treatment avoid the need for exten-
sive surgical procedure and is associated with low morbidity and
mortality6,19. Late presentation results in extensive pathological
changes in the terminal ileum and caecum and therefore requiring
more formidable and extensive surgical procedure such as resec-
tion anastomosis and right hemicolectomy all of which contribute
to higher morbidity and mortality.2,7
2. Patients and methods
This is a retrospective study of 86 patients who presented with typhoid ileal
perforation over a two year period (Jan 2007 and Jan 2009) in the surgical depart-
ment of Enugu State University of Science and Technology Teaching Hospital, Enugu
Nigeria.
All the patients were admitted through either the Out Patient Department or the
Accident and Emergency department of the hospital and diagnosed with typhoid
ileal perforation, on the basis of its typical history and clinical examinations sup-
ported by radiological, laboratory investigations and conﬁrmed by operative ﬁnd-
ings. Histopathological examination of the edge of the ileal perforation specimen
was also a form of retrospective diagnostic conﬁrmation. All the other causes of
peritonitis such as ruptured appendix, traumatic perforations, tuberculosis enteric
perforations, perforated peptic ulcer and others were excluded from the study.
Most of the patients had received no proper treatment for their illness and
almost all the patients had sought initial medical attention from untrained medical
practitioners and only presented to us following a dramatic worsening of their
symptoms of peritonitis.
The data of each patient was collected in a Performa form designed for the study
and it included the demographic details of age, sex and ethnicity. Also included in
the proforma are duration of symptoms prior to presentation, clinical presentations,
investigations, duration between onset of peritonitis and surgical operation. Severe
and sudden onset of abdominal pain corresponds to the time of intestinal perfo-
ration and the onset of peritonitis. Also recorded were pre-operative resuscitative
measures, the operative ﬁndings, procedure performed, post-operative complica-
tions and length of hospital stay.
All the patients were resuscitated with intravenous ﬂuids, nasogastric decom-
pression of the stomach, vital signs and urethral catheterization for urinary output
monitoring. Intravenous antibiotics consisting of third generation cephalosporin,
metronidazoles were commenced immediately. Investigations done included, full
blood count, Widal test, blood and stool cultures, serum electrolytes and creatinine,
chest and erect abdominal x-rays, and abdominal-pelvic ultrasound scans.
Upon adequate resuscitation as shown by blood pressure 100 mmHg systolic
and urinary output of 30 mls/hour, laparotomy through a midline abdominal
incision under general anaesthesia was carried out. At surgery, the operative ﬁnd-
ings were noted, the type of surgical procedure carried out was stated. All patients
had peritoneal lavagewith copious volumes of Normal saline. All hadmass closure of
abdominal wound with No.2 Nylon sutures with intra-abdominal drain left in-situ.
The post-operative complications as well as the mortality for each set of oper-
ative procedures and overall mortality were also recorded.
3. Results
Eighty six patients were reviewed for ileal perforation second-
ary to typhoid fever. Sixty six (76.7%) patients were males and20(23.3%) patients were females giving amale to female ratio of 3:1.
The age distribution is depicted in Table 1with the youngest patient
being 2 years of age, and oldest patient 56 years with mean age of
25yrs. Fifty eight percent and 78% of patients were within their
second and third decades of life respectively. Sixty percent of cases
occurred between the months of August and November.
Majority of the patients had a variable period of onset of typhoid
fever ranging from one to six weeks and only 7 patients (8.1%) had
been ill for less than one week before the onset of peritonitis.
(Table 2). Most of the patients presented more than 24 h after the
onset of peritonitis and some as late as 96 h. Most of the patients
presented with abdominal pains, (90.7%) abdominal distention
75.6%, nausea and vomiting 70.9%, constipation (54.7%) and
fever(50.1%)(Table 3)The predominant clinical signs on presentation
were the shocked state in 89.4% of cases, generalized abdominal
distension (90.7%) tenderness with guarding and abdominal rigidity
with absent bowel sounds indicating generalized peritonitis with
paralytic ileus (70.9%)(Table 4). Few patients (20.7%) created clinical
dilemma at presentation. Thesewere patients who perforatedwhile
on anti typhoid/broad spectrum antibiotics therapy and they pre-
sented clinically with distended but doughy feeling, mild tender
abdomen and were not febrile, yet they had underlying fulminating
peritonitis. Table 4 shows the clinical signs.
Results of investigation are shown in Table 5. Seventy seven
(89.5%) of the patients had pack cell volume (PCV) with 80% of
them having a PCV below 30, making a mean PCV of 24. The mean
white cell count was 4200 in 76(88.4%) of patients. Seventy four
percent (64 patients) who had serum electrolytes/creatinine done
had hypokalaemia as a prominent ﬁnding. More than half of the
patients came with widal test done elsewhere and many of these
were positive with titres of 1:160 or more for ‘O’ and ‘H’ antigens.
Stool culture was done in 32(37.2%) patients, but was only positive
in 2 patients. All the patients had HIV tests done routinely and
none in our series was positive. Erect Anterior chest x-ray was
performed in 58patients and 72.4% showed subdiaphramatic free
air. Fifty seven (66.3%) patients had abdominopelvic ultrasound
with 97% of patients showing free peritoneal ﬂuid typical of
peritonitis.
At surgery 96.8% of our patients had generalized peritonitis with
varying amount of small bowel contents and pus in the peritoneal
cavity. There was no tendency towards walling off of the perfo-
ration by the omentum other than adherence of perforated ileal
loop to adjacent loops of bowel. In few cases the ileumwas severely
diseased and the caecum was phlegmonous with the ascending
colon and showed patches of ischaemia. Eighty percent of the ileal
perforations were located within 60 cm of the ileocacal valve.
About 80% of the perforations were less than 1 cm while the rest
were 1.5 cme2 cm in diameter. Most perforations were round or
ovoid and all were typically laid along the antimesenteric border of
the ileum. Sixty one (71%) patients had a single perforation while
25(29.1%) had more than one perforation (see Tables 6e8).
Fifty two (60.5%) patients in our series underwent simple one or
two layer closure using 2/0 vicryl sutures after biopsies were taken
Table 4
Ellcited clinical signs/ﬁndings.
Findings No. of cases Percent
Abdominal distention 78 90.7%
Abdominal rigidity with rebound & absent
bowel sounds
61 70.9%
Distended doughy mildly tender abdomen
with ileus
23 26.7%
Blood pressure less than 100 mm systolic 64 74.4%
Pulse rate >120/min 77 89.4%
Rose spots 2 2.3%
Disorder of CNS/toxic confusion states 15 17.4%
Clinical jaundice 7 8.1%
Table 2
Duration of symptoms prior to admission.
Duration No. of cases Percent
<1wk 7 8.1%
1e2 wks 23 26.7%
2e3 wks 31 36.1%
3 wke4 wks 13 15.1%
5 wks 8 9.3%
>6 wks 4 4.7%
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resection and primary anastomosis. Seven (8.1%) patients had
ileostomy and drainage. Five (5.8%) patients had primary suture
with ileo-transverse anastomosis while 4(4.7%) patients had limi-
ted right hemicolectomy (see Table 9).
Fifty one (59.3%) patients had blood transfusions. Morbidity and
mortality recorded in this study are shown in Table 10. Overall
mortality rate in our series was 18.6%.
4. Discussion
Typhoid infection continues to be a major health problem facing
the developing nations. The disease is usually contracted by
ingestion of food or water contaminated by faeces or urine of car-
riers of salmonella organisms. Poor sanitation, unclean water sup-
ply and non adherence to basic hygiene principles are the major
ways of contracting the disease. Clearly, prevention is the most
effective mode of dealing with this disease. However till date a va-
riety of problems especially lack of incidence data, poor ﬁnances
and lack of clean portable water have precluded effective preven-
tion in many developing countries.8 Typhoid fever and its dreaded
complication e ileal perforations are still therefore a frequent
occurrence and are in fact endemic in our environment with
a preponderance among males. Our series also show a male and
female ratio of 3:1, similar to previous literature from our envi-
ronment.9 The age range and mean age in our series is also similar
to previous reports here and from other areas where typhoid fever
is endemic.10 The disease is predominantly seen in the younger age
group.
Most of the patients in our series had been ill for several weeks
(one to six weeks) either without proper medical attention or
exposure to inadequate doses of antibiotics like chloramphenicol.
Many even patronized unqualiﬁed healthcare providers at onset of
peritonitis before ﬁnally presenting to us. This clearly shows that
the prevailing trend can only be tackled by public enlightenment
programmes and a concerted effort by government aimed at
checking the activities of unqualiﬁed healthcare providers. Also
primary and secondary healthcare providers must be encouraged
to refer to tertiary care any patient who inspite of adequate treat-
ment for malaria continues to be febrile for more than 48 h, for
more detailed clinical evaluations and investigation including
blood cultures.Table 3
Clinical symptoms recorded on admission.
Symptom No. of cases Percent
Abdominal pain 78 90.7%
Nausea and vomiting 61 70.9%
Diarrhea 25 29.0%
Constipation 47 54.7%
Abdominal distension 65 75.6%
Fever 43 50.1%
Cold sweat 27 33.4%
Confusion and agitation 15 17.4%
Jaundice 5 5.8%The symptoms and signs here are similar to other series.11,12 In
34.8% of our patients, the time interval between commencement of
the disease and onset of peritonitis was about two weeks. This
indicates early perforation in about a third of our patients. Previous
reports conﬁrms that early perforation and therefore peritonitis is
common in West Africa.4,13 This has been attributed to hyper-
sensivity of the Peyer’s patches in theWest African patient who also
has a higher perforation rate when compared with other areas in
the world where typhoid fever is endemic.13 There is also the
postulation that serotypes of salmonella in West Africa are highly
virulent and therefore responsible for increased rate of typhoid
ileal perforation.4,13 It has also been previously noted by other
workers that treatment of typhoid fever with chloramphenicol
increases the incidence of post infection ileal perforation.5 We note
that in our series that many of the patients had taken chlor-
amphenicol or other antibiotics prior to presentation. However our
suggestion is that “this hypersensitivity in the Payer’s patches or
increased virulence of salmonella” may be a red herring, rather the
high perforation rate is thought to be due to decreased immunity
secondary to malnutrition and anaemia.14 that is prevalent here.
Most of our patients had low PCV values indicating anaemia. This
ﬁnding is similar to other reports in our environment.4
In endemic areas, the diagnosis of typhoid perforation can
usually be made without difﬁculty e on the basis of clinical history
of febrile illness extending over a period of one to three or more
weeks and culminating in a picture of acute abdomen secondary to
enteric perforation. The physical ﬁndings are typical of diffuse
peritonitis secondary to a perforated viscus. Occasionally however,
one is faced with a diagnostic dilemma in patients who have been
on medical therapy for typhoid fever and yet develop ileal perfo-
ration. With misuse of so many antibiotics, the conventional typical
clinical course of typhoid fever then changes to the atypical form.5
In these patients classical the signs and symptoms are in abeyance
and they present clinically with distended abdomen which is
doughy, mildly tender and mildly rigid. However the bowel sounds
are absent indicating paralytic ileus. This could lead to late inter-
vention with increased morbidity and mortality therefore a high
index of suspicion would aid in making a clinical diagnosis.
Abdomino-pelvic ultrasound were usually helpful as it shows freeTable 5
Investigations prior to admission or before surgery.
Investigation No. of cases Percent
Pcv 77 89.5%
67.4% 64 74.4%
Widal test 58 67.4%
White cell count 76 88.4%
Blood culture 10 11.6%
Stool culture 32 37.2%
Erect abdominal X-ray 58 67.4%
Abdominal pelvic ultrasound 57 66.3%
Table 8
Number of ileal perforations.
No. of perforation No. of cases Percent
1 61 70.9%
2 15 17.4%
3 7 8.2%
4 3 3.5%
Total 86 100%
Table 6
Duration of perforation prior to operation.
Time No. of cases Percent
<6 hrs e 0%
6e12 hrs 12 14%
12e24 hrs 17 48.8%
24e48 hrs 42 48.8%
48e72 11 12.8%
72e96 3 3.5%
>96 hrs 1 1.2%
Total 86 100%
Mean (hrs) 36.4
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presentations.
As serological and bacteriological investigations usually take
one to three days for the result to be available our policy has been to
begin vigorous resuscitation and upon patient’s stabilization pro-
ceed to exploratory laparotomy utilizing serological and bacterio-
logical studies as a ‘post facto’ aid to subsequent management
rather than an augment for delaying operative intervention. Widal
tests were positive in many of the patients who had this inves-
tigation done. Only few patients had blood and stool cultures done,
with the results showing low sensitivity. The low sensitivity of
blood culture tests was due to the fact that theywere not done early
in the course of the disease evolution.
At laparotomy there was no tendency towards walling off by the
omentum or any attempt at healing of the perforation as in other
reports.15 Furthermore, with paralytic ileus occurring in peritonitis
of this magnitude, there is continuous leak of small bowel contents
into the peritoneal cavity from the dilated small bowel loops. The
above observations make non- operative therapy illogical and
invariably fatal. It is therefore now accepted widely that the
treatment of ileal perforation should be surgical.4,6,16 However
adequate resuscitation, correction of ﬂuid and electrolyte imbal-
ances and institution of appropriate intravenous broad spectrum
antibiotics plus blood transfusions if indicated before surgery have
proven to be essential for a successful outcome.6,17 Surgical inter-
vention has sharply reduced mortality from 80% to 100% previously
to less than 30% as reported in many recent series,6,18and as shown
in our series. Also early surgical intervention has been shown to
clearly improve the outcome as documented in previous
reports.6,7,18
The operative procedures performed and their mortality rates
are as follows, patients who had simple one or two layer closure of
their perforations 52(60.5%), had a mortality of 11.5%. Eighteen
patients (21%) had resection and primary anastomosis. These either
had multiple perforations which were close or a large single per-
foration, (here, simple closure would have led to ileal stenosis) or
severe tension through inﬂammation of the diseased ileal segment.
This group in our report had a high mortality of 27.7%. Tube ileos-
tomy using size 24G Foley’s catheter was done on 7(8.1%) of pa-
tients, who were moribund and very toxic due to late presentation.Table 7
Operative ﬁndings.
Distance of perforation
from ileo-caecal valve
No. of cases Percent
0e19 cm 23 26.7%
20e39 38 44.2%
40e59 13 15.1%
60e79 8 9.3%
80e99 cm 4 4.7%
>100 cm Nil 0%
Total 86 100%Apart from the short operative time, it avoided intestinal suturing
in septic tissues and consequent dehiscence. In our series the
mortality for tube ileostomy was also high at 28.6%. Five (8%) of the
patients had primary suture with proximal side to side ileo trans-
verse anastomosis. This was done in patients in whom it was
thought necessary to create a defunction the site of primary suture,
because of doubtful viability of the ileum at the site of primary
suturing of the perforation. The mortality in this group was 20%.
Limited right hemicolectomy was performed in 4(4.7%) of our pa-
tients who had severely disease ileal segment and/or in whom the
caecum was phlegmonous and proximal ascending colon showed
patchy ischaemic signs of gangrene. These patients were those who
perforated and has peritonitis for many days before presentation to
the hospital and the ﬁndings at surgery reﬂected the advanced
pathological processes consequent upon their late presentation.
Even though the numbers of cases in this category were few, none
the less, there was a high mortality rate of 50% in this group.
Our data showed an overall mortality rate of 18.6% and is
comparable with recent mortality reports published elsewhere in
the West African sub region.6,19 These mortality rates are an
improvement in mortality rates reported much earlier from the
West African sub region. Dickson et al.20 reported amortality rate of
58% for typhoid perforation in Nigeria forty six years ago. Whilst
Adesunkanmi et al.,9 reported a mortality rate of 28% in Nigeria
about a decade ago. The improved ﬁgures in mortality rates may be
due to improved methods of resuscitation, availability of more
potent broad-spectrum antibiotics as well as use of more modern
anaesthesia and post-operative care, within the last decade. The
mortality rates are also related to a number of factors viz, early
presentation following onset of peritonitis and therefore had short
duration of resuscitation before operative intervention and had
minimal or moderate degrees of peritonitis and peritoneal soiling.
For These early set of patients had a mortality of only 11.5%, our
ﬁnding is similar to those reported alsewhere.21 On the other hand
late presentation, after onset of peritonitis and consequent poor
clinical states necessitated prolonged resuscitation which resulted
in further delay before operation. This has been found to adversely
affect the outcome in our series as in similar studies21,22. Secondly
the advanced pathological changes like multiple perforations,
severely diseased segments of the ileum, the phlegmonous and
ischaemic changes in the caecum and ascending colon, as well as
extensive peritoneal faecal soiling that had taken place because of
late presentation necessitated more extensive and time consumingTable 9
Operative procedures performed and mortality rate for each procedure.
Procedure No. of cases Deaths Mortality rate
Simple closure & drainage 52 6 11.5%
Resection & anastomosis
and drainage
18 5 27.7%
Ileostomy and drainage 7 2 28.6%
Primary suture with ileo-
transverse anastomosis
5 1 20%
Limited right hemicolectomy 4 2 50.0%
Total number of deaths 16 Over mortality 18.6%
Table 10
Operative morbidity in 66 cases of ileal typhoid perforation.
Complications No. of case Percent
Persistent peritonitis 6 7%
Intra abdominal abscess 7 10.6%
Wound infection 42 63.6%
Dehiscence of abdominal wound 10 15%
Cardio-pulmonary complications 3 4.5%
Enterocutanous ﬁstula 2 3%
Acute hepatic failure 2 3%
Total 66
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colectomy with higher mortality of 25%.Similar ﬁndings are also
reported elsewhere22,23 .The causes of mortality in our series
included peritonitis leading to severe endotoxaemia and multiple
organ failure, in nine patients, faecal ﬁstula resulting in ﬂuid and
electrolyte disturbances and severe malnutrition in ﬁve5 patients.
Two patients had severe persistent bronchopneumonia with fatal
respiratory failures. All deaths occurred in the early post-operative
period. For those that survived, morbidity rates were equality high
with wound infection topping the list as 63.0%, wound dehiscence
at 15%, residual intra-abdominal abscess at 10.6%, cardiopulmonary
complications at 4.5%, and faecal ﬁstula at 3%. Our ﬁndings are
similar to ﬁnding elsewhere in West Africa.23 Out of the 70 (81.4%)
patients who survived, 69(98.6%) had one or more morbidities.
These resulted in prolonged hospital stay with the attendant heavy
ﬁnancial burden on the patients and families.
5. Conclusion
Typhoid fever remains a serious public health problem in the
developing world with a devastating impact on resources-poor
countries. The high mortality rate is still unacceptable despite
some improvements in the last decade. Ileal typhoid perforation
was almost invariably fatal but with development of newer broad
spectrum antibiotics, safe and modern anaesthesia, surgery is now
routinely used to manage ileal typhoid perforation and offers the
best hope of survival. It seem that for the time being in developing
countries with poor-resources, early and prompt diagnosis, ade-
quate resuscitation and early surgery in patients with typhoid ileal
perforation will keep the mortality low.
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